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ignition timing and a rotor plate for a normal operation. 
A pair of crank pulse sensors are provided opposite to 
the rotor plates, respectively. An input signal for the 
fixed ignition timing is mask-released only at starting. 
After that, input is continuously masked during normal 
operation. 
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CRANK ANGLE DETECTOR FOR AN ENGINE 

BACKGROUND OF THE INVENTION 

This invention relates to a crank angle detector for an 
engine. Particularly, this invention relates to a crank 
angle detector adapted to mask unnecessary angular 
signal output from a pair of crank angle sensors and 
which become a burden to a controller. 
As the crank angle detector of this kind generally 

known, there are detectors of an angular control system 
and a time control system. 
The crank angle detector of the angular control sys 

tem is disclosed in Japanese Patent Application Laid 
Open No. 60-17311. The detector counts a number of 
projections formed on an outer periphery of a rotor 
plate synchronously rotating with a crank shaft to cal 
culate an engine speed, or measure an ignition timing. 
On the other hand, the crank angle detector of the 

time control system is disclosed in Japanese Patent Ap 
plication Laid-Open No. 60-120918. As shown in FIG. 
1, a crank angle sensor 3 detects projections 20, 2b and 
2c spaced at each predetermined angle 01, 02 and 03 
(e.g., 01=ll2°, 02=80', 03=l0') from a top death 
center (T.D.C.) on an outer periphery of a rotor plate 2 
secured to an end of a crank shaft 1. A controller 4 such 
as a microcomputer measures time elasped between the 
projections 24 and 2b. Thus, the controller 4 calculates 
the engine speed from a calculated angular velocity. 
Furthermore, the controller 4 sets the projection 2b as a 
reference of an ignition timing, and sets the projection 
2c as a ?xed ignition angle at starting. 
Acamrotor6isaxiallysecuredtoacamshaft5 

rotating at half the speed of the crank shaft 1. Further 
more, another crank angle sensor 3b detects projections 
60 equidistantly formed on an outer periphery of the 
cam rotor 6 to discriminate a cylinder number. 
As shown in FIG. 2, the signals 01, 02 and 03 ob 

tained by detecting respective projections 20 to 20 of 
the rotor plate 2 are output from the crank angle sensor 
3a. 

Accordingly, as shown in the ?owchart of FIG. 3, 
the controller 4 reads a cam pulse by detecting the 
projection 60 of the cam rotor 6 at a step STl. Then, at 
astepST2,thecontroller4discriminatesandreadsa 
crank pulse thereinto. At the subsequent steps of the 
?owchart corresponding to the projection shown by 
single dotted lines in FIG. 3, a judgement as to what 
crank pulse has been read thereinto at the step ST2 is 
made in accordance with the cam pulse at the step STl. 
For example, when the crank pulse is ?rst input after 
thecampulse,thecrankpulseisjudgedtobea0l pulse 
at a step 8T3, respective proceedings at steps ST10 and 
STD are executed as an interrupt ?ag of the 01 pulse. 
When the crank pulse subsequent to the 01 pulse is 
judged to be 02 pulse at a step ST4, an interrupt pro 
cessing of 02 pulse is executed at steps ST 20 and ST 21. 
When it is judged that the crank pulse subsequent 
thereto is not the 01 and 02 pulses, a judgement is made 
astowhetherornotthatcrankpulseisa03pulse(step 
8T6). As a result, when the crank pulse is the 03 pulse, 
the interrupt of the 03 pulse is executed at a step 8T7 at 
the time of starting the engine. When the crank pulse 
read in at the step ST2 is the 03 pulse (?xed ignition 
signal), the judgement at the step ST6 is defined as a 
processing for making a judgement as to whether or not 
a signal processing of the 03 pulse is required. 
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2 
In this instance, the 03 pulse (?xed ignition signal) is 

required only at starting the engine, but is not required 
after complete ?ring. 
However, since the A above-mentioned respective 

crank pulses are sensed by the single crank angle sensor 
30, they are all input to the same interrupt request termi 
nal. Accordingly, when the controller 4 is provided 
with the 03 pulse after starting, a judgement will be 
made as to whether or not interrupt processing of the 03 
pulse is required. The load upon the software is there 
fore increased accordingly. 
When the engine speed is low, the interval between 

crank pulses is long and there is a relative margin in the 
processing ability. On the contrary, when the engine 
speed reaches a higher value (e.g., 6000 to 7000 rpm), 
the interruption load upon the software becomes large. 
Thus, it is likely that the computational processing abil 
ity of a microcomputer as the controller would become 
insu?icient, and control performance for the engine 
would be lowered as a result. 

It is to be noted that when a microcomputer having a 
fast computational processing speed and a large capac 
ity is used, insufficiency in the computational process 
ing ability is eliminated, but the cost is increased accord 
ingly. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
crank angle detector for controlling the engine without 
increasing the capacity of a microcomputer, and with 
out producing an interruption load upon the software 
even if the engine rotates at high speed. 
To achieve this object, a crank angle detector for an 

engine according to this invention is characterized in 
that projections as a reference for calculating a crank 
angle and the engine speed are provided on rotor plates 
rotating in synchronism with a crank shaft of the en 
gine, that a projection for indicating a ?xed timing at 
starting the engine is provided on the other rotor plate, 
that crank angle sensors forsensing the respective pro 
jections to output angular signals are provided opposite 
to the rotor plates, respectively, and that the crank 
angle sensor for sensing the ?xed ignition timing is con 
nected to a maskable interrupt terminal provided in a 
controller. 

In the above construction, when a pair of rotor plates 
rotate in synchronism with the rotation-of the crank 
shaft of the engine, the crank angle sensor provided 
opposite to one of the pair of rotor plates senses the 
projection provided on one rotor plate. Thus, the sensor 
outputs an angular signal as a reference in calculating a 
crank angle and the engine speed. 
Moreover, another crank angle sensor provided op 

posite to the other pair of rotor plates senses the projec 
tion provided on the other rotor plate. Thus, the sensor 
outputs a ?xed ignition signal when the engine starts. 
At starting the engine, output signals from the respec 

tive crank angle sensors are input to the interrupt termi 
nal provided in the controller. The signals are then 
subjected to a predetermined interrupt processing. 
On the other hand, after the engine starts, the inter 

rupt terminal connected to the crank angle sensor for 
sensing the ?xed ignition timing is masked. Thereafter, 
an interruption of an output signal from the crank angle 
sensor for sensing the ?xed ignition timing is inhibited. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram showing a conven 
tional crank angle detector; 
FIG. 2 is a timing chart showing cam pulses and 

crank pulses sensed by the conventional detector; 
FIG. 3 is a ?owchart of an interrupt program for 

explaining an operation of the conventional detector; 
FIG. 4 is a schematic diagram showing an entire 

con?guration of a crank angle detector according to the 
present invention; 
FIGS. 5 to 7 are front views showing rotor plates for 

the engine speed, the ?xed ignition timing and discrimi- . 
nation between cylinders, respectively; 
FIG. 8 is a timing chart showing cam pulses, crank 

pulses and starting ignition pulses at starting; 
FIG. 9 is a timing chart showing cam pulses, and 

crank pulses during an ordinary operation; and 
FIG. 10 is a ?owchart showing an essential part of a 

main program, an interrupt program 1 and an interrupt 
program 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of a crank angle detector 
according to the present invention will now be de 
scribed with reference to FIGS. 4 to 10. 

Initially, the entire con?guration of a detector ac 
cording to a preferred embodiment will be described in 
accordance with FIG. 4. 
As shown in FIG. 4, there is provided an engine 11. 

A throttle chamber 13 communicates with an intake 
port 110 of the engine 11 through an intake manifold 12. 
An air cleaner 15 communicates with the throttle cham 
ber 13 on the downstream side thereof through an in 
take pipe 14. 
A catalytic converter 17 is provided in a middle of an 

exhaust pipe 16 communicating with an exhaust port 
11b of the engine 11. 
Furthermore, a coolant temperature sensor 18 is in 

serted in a coolant passage (not shown) of a riser formed 
in the intake manifold 12. Moreover, an intake air ?ow 
sensor 19 is provided on the downstream side of the air 
cleaner 15. 

In addition, the engine 11 includes a starter switch 20. 
On the other hand, a crank rotor 21 for the engine 

speed and a crank rotor 22 for ?xed ignition timing are 
axially secured to a crank sha? 11c ofthe engine 11. 
Furthermore, a cam plate 23 for discrimination of cylin 
dersisaxiallysecuredtoacamshaftlld. 
As shown in FIG. 5, projections 21a and 21b are 

formed at each position from TDC-Ol, 02 (e.g., 
01= 112', 02=80') of respective cylinders on an outer 
periphery of the crank rotor 21 for the engine speed. 
As shown in FIG. 6, projections 220 are formed at a 

position of BTDC 03 (e.g., 03= 10') of the respective 
cylinders on the outer periphery of the crank rotor 22 
for a ?xed ignition timing. 

It is to be noted that respective projections 21a, 21b 
and 224 may be in the form of notches. 

Furthermore, as shown in FIG. 7, projections 230 are 
formed on an outer periphery of the cam rotor 23 for 
discrimination between cylinders. The number of rota 
tions of the cam rotor 23 is one half of those of the crank 
rotors 21 and 22. The T.D.C. of each cylinder is at 
every angle of 90 degrees. 
The projections 230 formed in correspondence with 

respective cylinders of the cam rotor 23 are set in a 

20 
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4 
range such that they do not overlap with the projec 
tions 21a, 21b and 220 formed on the respective crank 
rotors 21 and 22. In this ?gure, three projections are 
formed at the ATDC of the ?rst cylinder, one projec 
tion is formed at the ATDC of the third and fourth 
cylinders, and two projections are formed at the ATDC 
of the second cylinder. 

In addition, the crank angle sensors 24, 25 and 26 for 
sensing the projections 21a, 21b, 22a and 230 are pro 
vided opposite the outer peripheries of the crank rotors 
21 and 22, and the cam rotor 23, respectively. 

Referring to FIG. 4, there is shown a controller 27 as 
a microcomputer. The controller includes a central 
processing unit (CPU) 28, a read only memory ROM 
29, a random access memory RAM 30, an input inter 
face 31 and an output interface 32. These components 
are connected to each other through a bus line 33. The 
respective sensors 18, 19, 24, 25, and 26 and the starter 
switch 20 are connected to the input interface 31. Fur 
thermore, the output interface 32 is connected to an 
ignition plug 35 provided on each cylinder through a 
driver circuit 34. 
The crank angle sensors 24 and 25 are connected to 

interrupt terminals IPQl and IRQ2 of the CPU 28, 
respectively. When an OFF signal is output from the 
starter switch 20, one interrupt terminal IRQ2 is inde 
pendently masked. 

In the ROM 29, control programs are stored. Fur 
ther, output signals from the respective sensors after 
processing data and computational processing by the 
CPU 28 are stored in the RAM 30. 
The CPU 28 sets ignition timings using various data 

stored in the RAM 30 in accordance with a control 
procedure by a control program stored in the ROM 29. 
The operation of the embodiment will now be de 

scribed in accordance with the ?owchart of FIG. 10. 

MAIN ROUTINE 

Initially, in a main routine of a single dotted block (a) 
shown in FIG. 10, a cam pulse and a crank pulse are 
input by steps ST31 and ST32 at a beginning of a pro~ 
gram. Then, at a step ST33, a judgement is made as to 
whether or not the engine 11 is in a complete ?ring state 
by an ON/OFF signal from the starter switch 20. 
Namely, when the starter switch 20 is in the ON state, 

the engine 11 is judged to be in the starting state. Thus, 
the program execution proceeds to step ST34. On the 
other hand, when the starter switch 20 is an OFF state, 
the program proceeds to step ST35. 
AtstepS'I‘34,sincetheengine11isinthestarting 

state, the masked state of the interrupt terminal IRQ2 of 
the CPU 28 provided in the controller 27 is released. 
The crank angle sensor 25 then takes thereinto a signal 
(03 pulse) obtained by sensing the projection 22a of the 
rotor plate 22. The ignition plug 35 is sparked, at the 
time of starting, using the 03 pulse as a ?xed ignition 
signal (see FIG. 8). 
Ontheotherhand,atastepST35,theengineis 

judged to be in the complete ?ring state because the 
starter switch 20 is the OFF state. Then, the interrupt 
terminal IRQ2 is masked. This makes it impossible to 
provide an interrupt request for the CPU 28 of a signal 
(03 pulse) input to the interrupt terminal IRQ2 at the 
subsequent steps of the program. 
The 03 pulse serves to output a ?xed ignition signal at 

the time of starting. A?er the engine 11 has been 
brought into the complete ?ring state, the 03 pulse is 
not required any more. Accordingly, by masking the 03 
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pulse after the complete ?ring, the load upon the soft 
ware can be lessened. As a result, insufficiency in the 
ability of the CPU 28 is eliminated. 

INTERRUPT PROGRAM 1 

On the other hand, when the interrupt mask to the 
interrupt terminal IRQ2 is released at the step ST34 and 
when an interrupt request for CPU 28 is provided from 
the interrupt terminal IRQ2, main program steps, and 
the interrupt processing of the interrupt program 1 is 
executed. 
Namely, as shown by the single dotted block (b) in 

FIG. 10, initially the program 1 starts at step ST41. 
Then, the interrupt flag of the 03 pulse at step ST42 is 
cleared to execute the interrupt processing (output of a 
?xed ignition signal) of the 03 pulse at step ST43. When 
the interrupt program is completed (step ST“), the 
program returns to the main routine. 

INTERRUPT PROGRAM 2 

When the interrupt request for CPU 28 is provided 
from the interrupt terminal IRQI during execution of 
the main program, execution of the interrupt program 2 
is started (step S'I‘Sl). 

Namely, as shown by the single dotted block (c) in 
FIG. 10, the interrupt program 2 proceeds with a dis 
crimination as to whether or not the interrupt request is 
in correspondence with the 01 pulse. 
As described above, a signal (cam pulse) produced in 

response to detection of the projection 23a of the cam 
rotor 23 is output from the crank angle sensor 26. As 
shown in FIG. 9, since the cam pulse is input before the 
91 pulse is carried out by detecting that cam pulse. 
When it is judged from the cam pulse that the inter 

rupt request is the 01 pulse, the program proceeds to 
step ST53. At step ST53, the interrupt ?ag of the 01 
pulse is cleared. Then, at step ST54, the interrupt pro 
cessing of the 01 pulse (time counting start signal in 
calculating an angular velocity in the time control sys 
tem) is executed. 
On the other hand, when it is judged at the step ST52 

that the interrupt request input to the interrupt terminal 
IRQl is a 92 pulse, the program execution proceeds to 
step ST 55. At step ST 55, the interrupt ?ag for the 92 
pulse is cleared. Then, at step ST 56, the interrupt pro 
cessing for the 02 pulse (time counting end signal in 
calculating the angular velocity in the time control 
system, or a crank angle signal as a reference of the 
ignition timing) is executed. 

In the main program, an angular velocity, the number 
of engine revolutions, an ignition time having a 03 pulse 
as a reference crank angle are calculated in dependency 
on various process in the interrupt program. 
As stated above, after the engine 11 has been brought 

into the complete ?ring state, the interrupt of the crank 
angle signal (03 pulse) indicating a ?xed ignition timing 
is masked. This masking eliminates the possibility that 
an interrupt request occurs for CPU 28. As a result, 
even if the engine 11 rotates at a high speed, there is no 
possibility that a load upon the software occurs. Conse 
quently, the insuf?ciency in ability of CPU 28 is elimi 
nated and thus, the engine 11 is suitably controlled. 
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6 
As described above, in accordance with this inven 

tion, the projections serving as the reference in calculat 
ing the crank angle and the engine speed, are provided 
on the pair of the rotor plates synchronously rotating 
with the crank shaft of the engine. Furthermore, the 
projections indicating the ?xed ignition timing at start 
ing are provided on the other rotor plate. Furthermore, 
the crank angle sensors for sensing the projections to 
output the angular signal are provided opposite to the 
rotor plates, respectively. In addition, the crank angle 
sensors for sensing the ?xed ignition timing are con 
nected to the maskable interrupt terminal provided in 
the controller for controlling the engine. Thus, the 
crank angle detector advantageously provides a suitable 
control of the engine without increasing the capacity of 
the controller, and without producing an overhead of 
an interrupt even if the engine rotates at a high speed. 
While the presently preferred embodiments of the 

present invention have been shown and described, it is 
to be understood that these disclosures are for the pur 
pose of illustration and that various changes and modifi 
cation may be made without departing from the scope 
of the invention as set forth in the appended claims. 
What is claimed is: 
1. A crank angle detector for an engine having a 

plurality of cylinders, a crank shaft, a cam shaft, a crank 
angle sensor for sensing a rotational position of said 
crank shaft and for producing a crank pulse and a cam 
pulse, a starter switch for starting said engine and pro 
ducing a start signal, and a controller responsive to said 
cam pulse and crank pulse sensed by said crank angle 
sensor to control ignition timing of said respective cyl 
inders of said engine, comprising: 

a pair of rotor plates having a plurality of projections 
on a periphery thereof for indicating said crank 
pulse, in which one of said plates calculates a crank 
angle and an engine speed, and the other of said 
plates indicates a ?xed ignition timing at starting 
said engine; 

a cam rotor plate connected to an end of said cam 
shaft, and having a projection on a periphery 
thereof for discriminating a cylinder number and 
for producing said cam pulse; 

said controller operatively to control an ignition tim 
ing by said crank pulse indicating said ?xed ignition 
timing when said engine is judged to be in a starting 
state in dependency on said start signal from said 
starter switch; and 

said controller having an interrupt terminal con 
nected to an input interface therein for masking 
said interrupt terminal of said input interface to 
control an ignition timing when said ?xed crank 
pulse is input and when said engine is judged to be 
in the complete ?ring state in dependency on an 
OFF state of said start signal from said starter 
switch. 

2. The crank angle detector as set forth in claim 1, 
wherein 

said crank pulse for said ?xed ignition timing is mask 
released only at the time of starting, and is masked 
during a normal operation after complete ?ring. 


